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  ABSTRACT 
 
Background: Chronic Energy Deficiency (CED) 
is a state of lack of energy and protein intake that 
lasts for a long time continuously and causes 
health problems. The purpose of this study was to 
analyze the factors underlying the CED events in 
female students in boarding schools in Yogya-
karta students. 
Subjects and Method: This was an analytic 
observational study with a cross-sectional design. 
The study was conducted at the Yogyakarta Stu-
dent Islamic Boarding School. A sample of 200 
female adolescents aged 19-24 years was selected 
by simple random sampling. The dependent vari-
able was CED. The independent variables were 
body image perception, energy intake, protein 
intake, fad diets, body mass index (BMI), stress, 
and nutritional knowledge. The data were mea-
sured by digital weight scale, microtoise, midline, 
and questionnaire. The data were analyzed by 
path analysis run on STATA 13.   
Results: CED in female adolescent was directly 
increased with negative body image perception 
(b= 0.83; 95% CI= 0.02 to 1.65; p= 0.044), fad 
diet (b= 1.37; 95% CI= 0.54 to 2.21; p<0.001), 
and severe stress (b= 1.94; 95% CI= 1.08 to 2.82; 
p< 0.001). CED was directly decreased with high 
energy intake (b= -1.18; 95% CI= -1.99 to -0.37; 
p= 0.005), high protein intake (b= -1.20; 95% 
CI= -2.22 to -0.19; p= 0.020), high nutritional 
knowledge (b= -0.83; 95% CI= -1.62 to -0.05; p= 
0.038), and high BMI (b= -3.03; 95% CI= -5.15 to 
-0.90; p= 0.005). CED was indirectly associated 
with fad diets and stress through BMI. 
Conclusion: in female adolescent is directly 
increased with negative body image perception, 
fad diet, and stress. CED is directly decreased 
with high energy intake, high protein intake, high 
nutritional knowledge, and high BMI. CED is 
indirectly associated with fad diets and stress 
through BMI. 
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BACKGROUND 
Teenagers are a time of very rapid changes in 
physical, cognitive and psychosocial growth. 
Adolescence is closely related to self-actuali-
zation. One of them is to recognize the per-
ception of body image (body image). To get 
the ideal body shape judged by the environ-
ment, many young women go on a strict and 
uncontrolled diet, consume drinks or slim-
ming drugs, drink herbal medicine, and so 
on. A diet that is carried out without a clear 
scientific basis can result in a decrease in 
nutritional status (Sayogo, 2011). Body image 
perception is a person's perception, thought, 
and feeling about their body shape (Grogan, 
2016). Perception of body image is cate-
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gorized as positive and negative. Someone 
who has a positive perception of body image 
is satisfied with his body shape and ap-
pearance, feels confident, and accepts all 
changes in body shape. 
Assessment of body image perception 
causes restrictions on consumption of certain 
nutritional content to get an ideal body image 
view according to the environment around 
adolescents rather than based on normal nut-
ritional status. Incorrect body image percep-
tion can impact on a state of chronic nutrient 
deficiency. This situation is generally recog-
nized as Chronic Energy Deficiency (CED) 
(Mulyani et al., 2016). 
CED is a condition where a person in 
this case a teenager who suffers from chronic 
food shortages that causes chronic health 
problems with signs or symptoms including 
weak body and pale face (Mufidah et al., 
2016).  
The occurrence of CED is a result of en-
vironmental factors and human factors that 
are supported by a lack of intake of nutrients 
so that stored nutrients in the body are used 
to meet needs. If this situation lasts a long 
time then the nutrient stores will be exhaust-
ed and eventually a decline in tissue. Things 
that can cause the body to lack nutrients is 
the amount of nutrients consumed less, low 
quality or a combination of both. Nutrients 
consumed may also fail to be absorbed and 
used for the body (Mulyani et al., 2016). 
CED is identified by proxy variables, 
such as deficits in anthropometry, and body 
composition or growth (Sahani et al., 2018). 
CED in women if not handled properly can be 
sustained during pregnancy, which can give 
birth to babies with low birth weight (LBW) 
and will carry the risk of death. The CED 
category in Indonesia is based on the mea-
surement of mid upper arm circumference 
(MUAC) less than or equal to 23.5 cm or in 
the red section of the MUAC tape, if the mea-
surement results are more than 23.5 cm then 
there is no risk of suffering from CED. Things 
that can cause the body to lack nutrients is 
the amount of nutrients consumed less, low 
quality or a combination of both. Nutrients 
consumed may also fail to be absorbed and 
used for the body (Mulyani et al., 2016). 
Food intake is the amount of food a 
person consumes with the aim of getting a 
number of nutrients needed by the body. 
Every nutrient consumed will provide func-
tions for the body, such as energy which is a 
source of energy to carry out activities Energy 
is a substance that is essential for humans in 
carrying out basal metabolism (vital body 
processes), carrying out activities, growth, 
and regulation (Hardiansyah et al., 2017). 
The results of the Total Diet Survey 
(TDS) in 2014 showed that 45.7% of Indo-
nesia's population consumed energy ≤ 70% 
of the energy adequacy rate or were in the 
very poor category (Zaki et al., 2017). 
Protein is the most abundant substance 
in the body. The main function of protein is 
to build and maintain body tissue cells. Pro-
tein requirements in adolescents are influ-
enced by the amount of protein needed to 
maintain lean body mass, plus the amount 
needed for additional lean body mass during 
adolescent growth. As with energy, growth is 
also influenced by protein intake. When pro-
tein intake is insufficient, there will be a dec-
rease in growth, delay in sexual maturation, 
and reduced accumulation of lean body mass 
(Brown, 2011). 
Fad diets is a term used for dietary met-
hods that promise rapid, practical weight loss 
without having to exercise but are generally 
not based on a clear scientific basis so that 
safety is not guaranteed and various methods 
of fad diets lead someone to consume calories 
and nutrients low (Khawandanah and 
Tewfik, 2016). The fad diets method can have 
a negative clinical impact and the success 
effect of fad diets is only temporary (Collins, 
2011). Various methods of fad diets lead 
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someone to consume low calories and nutri-
ents (Khawandanah and Tewfik, 2016). 
Stress is a condition of inequality due to 
mismatch between physiological and psycho-
logical demands based on the situation from 
biological, psychological, and social sources 
that exist in individuals. Someone can feel 
depressed because the situation is considered 
dangerous or threatening (Sarafino et al., 
2011). 
Nutrition knowledge is knowledge 
about food and nutrients, sources of nut-
rients in food, safe food consumed so that it 
does not cause disease and how to process 
food well so that nutrients in food are not lost 
and how to live healthy (Dewi, 2017). On the 
other hand, knowledge can also be assessed 
based on the level of formal education that an 
individual has gone through (Tunurrohmin et 
al., 2019). 
Islamic boarding schools at the beginn-
ing had a simple understanding, namely a 
place for students to study Islamic religious 
knowledge under the guidance of a teacher 
with the aim of preparing students as cadres 
of Islamic da'wah, who mastered Islam and 
were ready to spread religion Islam in vari-
ous walks of life (Permenkes, 2013). 
Along with the times, a fundamental 
change in the boarding school education sys-
tem. These changes include the familiar mad-
rasa system in the teaching and learning pro-
cess and starting to teach general material. In 
the last two decades, the Islamic boarding 
school environment, in addition to the mad-
rasa, also held public schools, colleges and 
community development programs. The 
teaching methods used are more innovative, 
creative, and can keep up with the times, 
such as methods of discussion, demonstra-
tion, debate, and so on. The education system 
in modern boarding schools strives to com-
bine religious sciences with general sciences. 
Adolescents in Islamic boarding school are 
required to be able to master both of these 
sciences. 
Based on data from the Global Nutri-
tion Report sourced from WHO (2014), wo-
men with short and thin body with the largest 
short and thin body occurred in India, Bang-
ladesh, Madagascar, Timor-Leste with a total 
of 1,415 million (Ieg, 2014). Global Nutrition 
Report (2018) states that underweight or low 
weight occurs in 9.7% of women aged 20-49 
years and 5.7% of young women aged 15-19 
years (Hawkes, 2018). This is due to a lack of 
nutrition in the form of not having enough 
food, not eating enough food that contains 
nutrients, as well as other direct and indirect 
causes. 
The results of Riskesdas in 2018 show-
ed that the proportion of CED in women of 
reproductive age was not pregnant, the pro-
portion of Yogyakarta was above the average 
proportion of Indonesia (>14.5%). The pro-
portion of CED in women of reproductive age 
who are not pregnant is still quite high 
occurring at the age of 20-24 years compared 
to the above age, which is 23.3%. Women 
aged 15-49 have a CED risk in Indonesia of 
24.2% and in Yogyakarta women aged 15-49 
who have a CED risk of 22.6% (Indonesian 
Ministry of Health, 2016). 
 
SUBJECTS AND METHOD 
1. Study Design 
This was an analytic observational study with 
a cross-sectional design. The study was con-
ducted at three Islamic Boarding Schools in 
Yogyakarta. 
2. Population and Sample 
The study population was female adolescents 
aged 19-24 years in Yogyakarta boarding 
school. A sample of 200 female adolescents 
was selected by simple random sampling.  
3. Study Variables 
The dependent variable was CED. The inde-
pendent variables were body image percep-
tion, energy intake, protein intake, fad diets, 
stress, BMI, and nutritional knowledge. 
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4. Operational Definition of Variables 
CED was a condition of poor adolescent 
nutritional status caused by lack of food con-
sumption of energy and protein sources 
characterized by the results of measurements 
of the mid upper arm circumference 
(MUAC). The data were measured by MUAC 
tape. The measurement scale was continous 
and transformed into dichotomous. 
Body image perception was a level of 
satisfaction in the form of feelings towards 
body shape and appearance. The data were 
collected by questionnaire. The measurement 
scale was continous and transformed into 
dichotomous. 
Energy intake was the amount of energy 
intake of adolescents based on recording the 
last 24 hours of food consumption. The data 
were measured by food recall. The measure-
ment scale was continous and transformed 
into dichotomous. 
Protein intake was the amount of protein 
intake of adolescents based on recording the 
last 24 hours of food consumption. The data 
were measured by food recall. The measure-
ment scale was continous and transformed 
into dichotomous. 
Fad diet was a diet that is prohibited, re-
stricted or allowed by a certain amount by 
promising weight loss quickly and practically 
without having to exercise. The data were 
measured by food recall. The measurement 
scale was continous and transformed into 
dichotomous. 
Stress was a condition of inequality due to 
mismatch between physiological and psycho-
logical demands experienced by adolescents 
during the past week. The data were collected 
by questionnaire. The measurement scale 
was continous and transformed into dichoto-
mous. 
Nutrition knowledge was adolescent 
knowledge about food and nutrients, sources 
of nutrients in food, safe food consumed, and 
how to process food well so that nutrients in 
food are not lost and how to live healthy. The 
data were collected by questionnaire. The 
measurement scale was continous and trans-
formed into dichotomous. 
5. Study Instruments 
The instrument in this study was midline/ 
MUAC tape, digital weight scale, microtoise, 
and questionnaire. 
6. Data Analysis 
Univariate analysis was performed on each 
variables to determine the frequency distri-
bution and sample characteristics. Bivariate 
analysis in this study used a cross-tabulation 
and chi-square test to determine the relation-
ship between CEDs and independent vari-
ables. Multivariate analysis used was path 
analysis. 
7. Research Ethics 
The study was conducted using informed 
consent and research ethics. The research 
ethics was obtained by the Health Research 
Ethics Commission Dr. Moewardi General 
Hospital, Surakarta, Central Java, Indonesia 
at number 1,278/ XII/ HREC /2019. 
 
RESULTS 
1. Sample Characteristics  
The frequency distribution of sample cha-
racteristics was showed in Table 1. Table 1 
showed that 110 female adolescents expe-
rienced CED (55%) and 109 (54.5%) female 
adolescents had negative body image. 
2. Bivariate analysis  
Table 2 shoed bivariate analysis on the 
associations between body image, energy int-
ake, protein intake, fad diets, stress, BMI, 
nutritional knowledge, and CED. 
Table 2 shows the results of bivariate 
analysis that negative body image (OR= 4.29; 
p<0.001), high fad diet (OR= 3.02; p<0.001), 
and high stress levels (OR = 6.96; p<0.001) 
increase CED. CED decreased with high ener-
gy intake (OR= 0.18; p<0.001), high protein 
intake (OR= 0.45; p= 0.021), and high nutri-
tional knowledge (OR= 0.52; p= 0.028).
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Table 1. Sample Characteristics  
Characteristics  n % 
CED Status Not CED 90 45.0 
 CED 110 55.0 
BMI (kgBW/m2) Underweight (<18.5) 35 17.5 
 Normal (≥18.5) 165 82.5 
Body Image Positive (score <38) 109 54.5 
 Negative (score ≥38) 91 45.5 
Energy Consumption Low  130 65.0 
 High  70 35.0 
Protein Intake Low 157 78.5 
 High 43 21.5 
Fad Diets No  121 60.5 
 Yes 79 39.5 
Stress Low (score <14) 121 60.5 
 High (score ≥14) 79 39.5 
Nutritional Knowledge Poor (score <60%) 72 26.0 
 Good (score ≥60%) 128 64.0 
 
Table 2. Bivariate analysis on the effects of body image, energy intake, protein 
intake, fad diets, stress, nutritional knowledge, and BMI on CED 
Independent Variables 
CED  
OR 
 
p No CED CED 
n % n % 
Body Image        
Positive 66 60.55 43 39.45 4.29 <0.001 
Negative 24 26.37 67 73.63 
Energy Consumption (%)       
Low (<100%) 40 30.77 90 69.23 0.18 <0.001 
High (≥100%) 50 71.43 20 28.57 
Protein Intake (%)       
Low (<100%) 64 40.76 93 59.24 0.45 0.021 
High (≥100%) 26 60.47 17 39.53 
Fad Diets       
<0.001 No  67 55.37 54 44.63 3.02 
Yes  23 29.11 56 70.89  
Stress        
Low (<14) 75 61.98 46 38.02 6.96 <0.001 
High (≥14) 15 18.99 64 81.01   
Nutritional Knowledge       
Low (<60) 25 34.72 47 65.28 0.52 0.028 
High (≥60) 65 50.78 63 49.22   
BMI       
Normal (<18.5 kg/m2) 1 1.11 34 30.91 0.03 <0.001 
Overweight (≥18.5 kg/m2) 89 98.89 76 69.09   
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Figure  1.  Path Analysis model on CED as the dependent variable 
 
Table 3. Results of path analysis on the relationships between body image per-
ception, energy intake, protein intake, fad diet, BMI, stress, nutritional knowledge, 
and CED 
Dependent 
variable 
Independent variable 
Path 
Coeff. 
(b) 
95% CI 
p Lower 
Limit 
Upper 
Limit 
Indirect Effect     
CED Status  ← Body image perception (negative) 0.83 0.02 1.65 0.044 
 ← Energy intake (high) -1.18 -1.99 -0.37 0.005 
 ← Protein intake (high) -1.20 -2.22 -0.19 0.020 
 ← Fad diets (yes) 1.37 0.54 2.21 0.001 
 ← Stress (score ≥14 ) 1.94 1.08 2.82 <0.001 
 ← Nutritional knowledge (score ≥60 ) -0.83 -1.62 -0.05 0.038 
 ← BMI (≥18.5 kgBW/m2) -3.03 -5.15 -0.90 0.005 
Indirect Effect     
BMI (≥18.5 
kgBW/m2) 
← Fad diets (yes) -1.05 -1.82 -0.29 0.007 
← Stress (score ≥14) -0.92 -1.67 -0.16 0.018 
N observation = 200     
Log likehood = -306.86     
 
3. Path Analysis 
The result of path analysis model was 
depicted in Figure 1. Figure 1 showed direct 
and indirect associations between variables. 
Table 3 showed the results of path analysis 
on the relationships between body image per-
ception, energy intake, protein intake, fad 
diet, BMI, stress, nutritional knowledge, and 
CED. 
Table 3 showed negative body image 
perception (b= 0.83; 95% CI= 0.02 to 1.65; 
p= 0.044), fad diet (b= 1.37; 95% CI= 0.54 to 
2.21; p<0.001), and high stress (b= 1.94; 95% 
CI= 1.08 to 2.82; p<0.001) directly increased 
the risk of CED in female adolescents.  
High energy intake (b= -1.18; 95% CI= -
1.99 to -0.37; p= 0.005), high protein intake 
(b= -1.20; 95% CI= -2.22 to -0.19; p= 0.020), 
high knowledge on nutrition (b= -0.83; 95% 
CI= -1.62 to -0.05; p= 0.038), and BMI ≥18.5 
kgBW/m2 (b= -3.03; 95% CI= -5.15 to -0.90; 
p= 0.005) directly decreased the risk of CED 
in female adolescents.  
Fad diet (b= -1.05; 95% CI= 1.82 to -
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0.29; p= 0.007) and stress (b= -0.92; 95% 
CI= -1.67 to -0.16; p= 0.018) were indirectly 
and negatively associated with CED through 
BMI. 
 
DISCUSSION 
1. The effect of body image perception 
on CED  
The results show that there was a direct effect 
of body image perception on the risk of CED. 
Female adolescent with negative body image 
perception had possibility (logodd) to expe-
rience CED 0.83 units higher than those with 
positive body image perception. 
Nugroho (2018) showed that adoles-
cents with mild dissatisfaction decreased 
good nutritional status 0.30 times (OR= 
0.30; p= 0.005). 
There are two factors that influence the 
body image with adolescent nutritional sta-
tus, namely the perceived pressure to gain 
muscle in young men and the pressure felt to 
lose weight in adolescent girls and social in-
fluences, such as social comparisons, small 
talk, and bullying about body weight (Voelker 
et al., 2015). 
Body image is a person's perception of 
their body shape and size. At the age of ado-
lescence a new element will emerge, namely 
awareness of personality and body life so that 
young women begin to pay attention to their 
physical appearance. Incorrect perception of 
adolescent body image will cause teens to use 
various dietary techniques (Mase et al., 
2015). In general, dissatisfaction with body 
shape arises so that young women tend to 
make an effort to gain the desired weight. 
Body image is closely related to self-con-
fidence (Normate et al., 2017).  
One of the ways taken to get the ideal 
body through subjective assessment based on 
the surrounding environment is to lose 
weight. This assessment is subjective so it is 
not based on normal conditions in accor-
dance with adolescent nutritional needs. This 
causes young women to experience lack of 
nutrient intake, especially energy intake and 
protein intake, thereby increasing the prob-
lem of CED nutrition in young women. 
2. The effect of energy intake on CED  
The results show that there was a direct effecr 
of energy intake on the risk of CED. Female 
adolescent with high energy intake had possi-
bility (logodd) to experience CED 1.18 units 
lower than those with low energy intake. 
Rachmawati et al. (2019) stated that 
there was a relationship between CED and 
food intake. Women with low food intake are 
more likely to experience CED (b= -2.74; 95% 
CI -7.74 to -1.28; p= 0.006). 
In this study, it was found that adoles-
cent girls did not meet the needs of daily food 
intake due to a solid routine as a student and 
boarding school students. Not a few of those 
who missed their eating schedule because 
they are tired from activity and prefer to rest. 
Generally the female adolescents only con-
sume modest snacks and do not pay attention 
to the amount of energy intake needed in a 
day to move. Changes in nutrition in adoles-
cents if not carried out improvements that 
are pursued properly, will affect the quality of 
society in the future (Said et al., 2020). 
3. The effect of protein intake on CED  
There was a direct effect of protein intake on 
the risk of CED. Female adolescents with 
high protein intake had logodd to experience 
CED 1.20 unit lower than those with low 
protein intake. 
Arista (2017) stated that there is an 
influence on the amount of protein intake in 
predicting the incidence of CED (p <0.001). 
Research conducted by Sirajuddin (2010) 
states that there is a relationship between 
protein intake and CED in adult women in 
South Sulawesi. The smaller the protein in-
take, the greater the risk of CED events, and 
vice versa. The magnitude of risk in adult wo-
men with protein intake <80% RDA com-
pared to those who have a protein intake> 
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80% RDA is 1,163 times higher. It means that 
if someone is exposed to low protein intake, 
they will have a greater chance of suffering 
from CED. 
Increased protein intake is related to 
eating habits or food consumption patterns. 
The pattern of food consumption with high 
animal or vegetable side dish components is a 
precondition for better protein intake. This is 
due to the source of protein in the composi-
tion of dishes is a characteristic of side dishes 
as a source of protein. 
The condition of the students' boarding 
school in this study did not provide facilities 
for the consumption of the boarding school 
food consumption, so that the amount of 
santri nutrition intake, especially protein in-
take, could not be monitored by the cottage 
and could not be provided according to the 
needs of the students. The absence of nut-
rition providers in the cottage is one of the 
factors in the low protein intake of ado-
lescents. Low protein intake should be over-
come by organizing the consumption of cot-
tage meals so that the amount of nutrients, 
especially protein intake can be given accord-
ing to the nutritional needs of adolescents. 
In line with the principle of nutritional 
intake with a person's nutritional status, if 
adequate protein intake, nutritional status 
will be good, including the size of the upper 
arm circumference (MUAC). Theoretically, 
protein intake is related to the size of the 
upper arm circumference. If enough protein 
is consumed, protein will function as the last 
alternative energy after carbohydrates and 
fats are used. This means that the dominance 
of protein as an energy source will be done as 
a compensation for energy deficit to reduce 
the incidence of CED (Guyton et al., 2008). 
Attention needs to be paid to aspects of 
adolescent nutritional needs and intake, due 
to changes in adolescent lifestyle and eating 
habits (Marine et al., 2015).  
Nutrient intake in food eaten daily has a 
big influence on the nutritional status of 
individuals, due to the balance of nutrient 
intake which affects nutritional problems. 
Nutrients that are consumed must be in har-
mony and meet the body's needs (Almatsier, 
2011). 
4. The effect of fad diets on CED  
There is a direct influence of fad diets on the 
risk of female adolescents experiencing CED. 
female adolescents who did fad diets were 
more likely (logodd) to experience CED 1.37 
units higher than those who did not do fad 
diets. 
Nurjannah et al. (2019) stated that the 
low level of energy and nutrient adequacy is a 
result of dietary efforts with fad diets. The 
proportion of respondents who have a 
sufficient level of energy and macro nutrients 
in the category of less and do fad diets is 
higher than the respondents whose level of 
energy and nutrient sufficiency is categorized 
as sufficient and more. 
Haq et al. (2018) found that most of the 
young women who work as models have ade-
quate levels of energy and macro nutrients 
under the RDA and use the fad diets method, 
which is to reduce the frequency of eating to 
2 times a day and avoid the consumption of 
carbohydrates, proteins, and fats so that they 
only consume fruit and vegetable. 
Eating disorders experienced by adoles-
cents associated with the type of weight loss 
efforts undertaken. The diet taken by these 
teenagers is mostly an unhealthy diet which 
is often referred to as fad diets (Sulistyan et 
al., 2016). Weight loss from the fad diets 
method generally occurs very quickly, but 
most of the weight loss is water and muscle 
rather than fat tissue so that it can have a 
"yo-yo" effect (Kim et al., 2015). Extreme 
weight loss followed by rapid weight gain is 
associated with many health risk factors, 
such as heart disease, cancer, diabetes, 
increased LDL cholesterol, and reduced 
muscle mass (McNight, 2017). 
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Malnutrition in this case CED is a con-
dition of poor nutrition that results from a re-
duction in macro nutrient intake or 
metabolic disorders. MUAC is an important 
indicator for simple screening of the 
nutritional status of adults, especially in de-
veloping countries (Bhattacharya et al., 
2019). 
Fad diets have an indirect effect on the 
risk of young women experiencing CED 
through BMI. Female adolescents who did 
fad diets had a lower logodd to get BMI ≥18.5 
kgBW/m2 of 1.05 units lower than those who 
did not have fad diets. 
Sulistyan et al. (2016) found that a 
number of 51 respondents (42.5%) were or 
had ever attempted weight loss and 47 people 
(92.2%) of them sought weight loss using the 
fad diets method. 
Adolescent girls often compare their 
body shapes with those of friends around 
them and are easily influenced by the body 
shapes of people around them. The problem 
that occurs is that the body shape seen by 
these teenagers is not always a picture of a 
body that has normal nutritional status. The 
average BMI values of the models displayed 
in the mass media are far below normal BMI 
and can be categorized as very thin body 
shapes (Dittmar, 2007). 
5. The effect of stress on CED  
There was a direct effect of stress on the risk 
of CED. Female adolescents with severe 
stress had logodd to experience CED 1.94 
units higher than those with mild stress. 
Gamayanti et al. (2018) states that 
81.54% of students who work on thesis expe-
rience stress. 54.3% of subjects experienced 
changes in eating behavior when completing 
the final project. More than 50% of subjects 
have a lack of nutrients, both energy, carbo-
hydrates, and protein. Chronic stress that is 
stress that occurs every day for a long period 
of time, will involve the pituitary-adrenal-
corticol system, where the hypothalamus will 
secrete CRH which decreases appetite 
(Sominsky, 2014). If the low energy and 
protein intake lasts for a long time and is not 
immediately addressed it can cause CED 
events in young women. 
Psychology  Foundation  of Australia 
states that psychological disorders such as 
depression, anxiety and stress are thought to 
be one of the risk factors for the occurrence 
of nutritional problems both in childhood 
and appear after adulthood. Various forms of 
stressors can trigger depression, anxiety, and 
stress in school-aged children. This can be in 
the form of stressors who come from the fa-
mily, the school environment, both stressors 
from academic activities, teachers and school 
friends (Psychology Foundation of Australia, 
2014). 
The young women in this study under-
go a daily routine of being a student as well as 
being a boarding school santri. Stressors 
experienced in the form of academic de-
mands lectures and boarding schools. This 
causes more stress levels of adolescent girls 
in heavy categories. 
Stress that is not managed properly can 
cause disruption of hormonal balance, dep-
letion of vitamins and minerals and 
weakening the immune system. Stressful 
conditions will stimulate excessive expen-
diture of adrenaline, causing the heart to beat 
hard and fast. The hormone adrenaline is 
produced in large quantities during condi-
tions of anger and stress. Some people expe-
rience loss of appetite and weight during 
stress. The digestive system of stress suff-
erers may be disrupted so that sufferers do 
not have appetite because they feel nausea 
and vomiting (Tirta, 2010). 
Stress has an indirect effect on the risk 
of adolescent girls experiencing CED through 
BMI. Adolescent girls with severe stress 
levels were (logodd) likely to have a BMI of 
0.92 lower units than young women with 
mild stress levels (b= -0.92; 95% CI= -1.67 to 
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-0.16; p= 0.016). Stress has an indirect effect 
on the risk of adolescent girls experiencing 
CED through BMI. Young women with severe 
stress levels were less likely to have a BMI 
than young women with mild stress levels 
(b= -0.92; 95% CI= -1.67 to -0.16; p= 0.016). 
Purwanti et al. (2017) at the Faculty of 
Medicine at Tanjungpura University in Ponti-
anak showed that there was a significant 
relationship between stress level and body 
mass index in students (r= 0.73; p<0.001). 
There are 2 types of dietary changes due 
to stress. There are individuals who are in a 
state of stress consuming more food (emo-
tional eaters) and conversely there are indi-
viduals who are in a state of stress whose diet 
is not affected or reduced (non-emotional 
eaters) (Sominsky, 2014). 
This study found that teenage girls in 
boarding schools in Yogyakarta students with 
high stressors in the form of academic de-
mands for lectures and demands for boarding 
schools can cause a decrease in appetite. Dec-
reased appetite causes a decrease in BMI in 
young women. Disturbed appetite causes the 
amount of nutrient intake, especially energy 
and protein intake also changes. Decreasing 
the amount of energy intake and protein in-
take can cause nutritional problems in young 
women, namely CED. 
6. The effect of nutritional knowledge 
on CED  
There was a direct effect of nutritional know-
ledge on the risk of CED. Female adolescents 
with high knowledge toward nutrition had 
logodd to experience CED 0.83 units lower 
than those with low knowledge toward 
nutrition. 
The results of this study are in line with 
Rachmawati et al. (2019) which states that 
there is a statistically significant relationship 
between knowledge and CED, the higher the 
knowledge, the lower the risk of CED (b= -
2.32; 95% CI= -6.27 to -0.52; p= 0.020).  
Gemada et al. (2013) stated that there 
was a relationship between knowledge and 
the incidence of CED. Malnutrition can occur 
due to lack of knowledge possessed. 
Someone who has more knowledge 
about the nutritional status needed will be 
more careful in determining the type of food 
to be consumed (Wong et al., 2018). Good 
knowledge can also form positive behaviors 
that will be applied in everyday life, especially 
in eating patterns (Mangg Stephani et al., 
2020). 
A person's level of nutritional know-
ledge will influence attitudes and behavior in 
food selection. Knowledge is obtained not 
only from formal education, but can be ob-
tained through health workers, print media, 
and electronic media. The higher the level of 
education or knowledge, the easier it is for 
someone to receive information about nutri-
tion so that knowledge about nutrition will be 
better (Ervinawati et al., 2019).  
Female adolescents who living in 
islamic boarding school in Yogyakarta were 
came from various universities. With a high 
level of education, it is expected that the 
knowledge of adolescent nutrition is high so 
that adolescent nutrition problems can be 
overcome. 
As many as 40.00% female adolescents 
had moderate knowledge toward nutrition. 
The number of adolescent girls with insuffi-
cient nutritional knowledge is still quite a lot, 
this is due to the indifference of adolescents 
to the need for nutritional intake, causing the 
CED. 
7. The effect of BMI on CED  
There was a direct effect of BMI on the risk of 
CED. Female adolescents with BMI ≥18.5 
kgBW/m2 had logodd to experience CED 3.03 
unit lower than those with BMI <18.5 
kgBW/m2. 
Kalsum et al. (2014) found that BMI 
was used to assess the nutritional status of 
adults, where CED status was measured with 
BMI <18.5. BMI is currently considered the 
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best indicator for assessing adult nutritional 
status because it uses two growth indicators, 
namely body weight (a measure of tissue 
mass growth) and height (a measure of linear 
growth). 
Anthropometric index that is commonly 
used in adults (aged 18 years and over) is the 
body mass index (BMI). BMI is a simple tool 
for monitoring nutritional status specifically 
related to underweight and overweight. 
The incidence of CED in female adoles-
cent increases with the perception of negative 
body image, fad diets, and severe stress level. 
The incidence of CED decreases with high 
energy intake, high protein intake, high 
nutritional knowledge, and high BMI. There 
is an indirect effect of fad diets and stress on 
CED through BMI.  
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